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SYSTEMS AND METHODS FOR
COLLECTING INFORMATION AT AN
EMERGENCY VEHICLE

This application claims priority under 35 U.S.C. §119
based on U.S. Provisional Application No. 60/384,105, filed
May 31, 2002, the complete disclosure of which is incor-
porated herein by reference.

FIELD OF THE INVENTION

The present invention generally relates to the field of
collecting and processing information. More particularly,
the invention relates to systems and methods for collecting
information at an emergency vehicle, including medical
information and billing information.

BACKGROUND AND MATERIAL
INFORMATION

Traditional emergency medical information systems
involve the use of paper and pen to collect information at an
emergency vehicle. Collection of information in that manner
results in several disadvantages. First, such systems are
expensive because of the need for the manual data entry of
the collected information. This is because the labor costs are
increasing faster than other inputs. Moreover, to ensure
correctness of the data entry, the emergency vehicle person-
nel may have to review the entered data.

Second, collection of information using a paper and pen
results in a greater possibility of errors being introduced
because of, for example, the risk of data entry personnel’s
inability to properly transcribe handwritten notes. Moreover,
such handwritten notes may be lost thereby in complete loss
of information collected at the emergency vehicle.

Third, errors in recording and transcribing information
may expose the operator of the emergency vehicle to legal
liability. Liability may also result, for example, where all of
the appropriate information may not have been gathered.
Further, illegible writing may result in wrong diagnosis and
treatment by the downstream medical personnel.

Moreover, lack of electronic information also results in an
inability to provide such critical information to downstream
medical personnel. For example, an emergency vehicle that
can not transmit paper based information may not be able to
get this information to the hospital to which the emergency
vehicle is headed, ahead of time.

Further, emergency personnel at an emergency vehicle
also need to gather billing information. Such information is
typically collected using pen and paper and sent via postal
mail to a billing center. The billing information is then data
entered and subsequently a bill may be sent via postal mail
to the patient. Handling of billing information in this manner
results in delays and errors. For example, services or medi-
cations administered to a patient may not have been
recorded or coded properly resulting in billing for the wrong
services or medications. For this reason, billing information
is not gathered at the emergency vehicles.

Moreover, paper-based processing of the billing informa-
tion further results in delays in processing the bills. These
delays further impact the ability of a service provider, such
as a city hospital to collect payments. Typically, such delays
and errors in billing information may cost a city or a
municipality millions of dollars in lost revenue.

Similarly paper-based systems to notify patients with
outstanding bills result in low recovery of outstanding bills.
Additionally, such systems are expensive to operate.
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2

Accordingly, there is a need for improved systems and
methods for collecting information at an emergency vehicle,
including medical information and billing information.

SUMMARY

Apparatus and methods consistent with embodiments of
the present invention provide systems and methods for
collecting information at an emergency vehicle, including
billing information and medical information. The systems
and methods further relate to processing the collected medi-
cal and billing information.

According to one embodiment of the invention, a method
for collecting medical and billing information about a
patient at an emergency vehicle is provided. The method
may involve receiving a call at a dispatch service about the
patient. It may further include sending a dispatch order from
the dispatch service to the emergency vehicle based on the
call and receiving at the emergency vehicle the dispatch
order about the patient from the dispatch service. The
method may further include collecting medical information
about the patient using a mobile computer at the emergency
vehicle and collecting billing information about the patient
using the mobile computer at the emergency vehicle. Fur-
ther, the method may include merging the collected medical
and billing information at the emergency vehicle. In addi-
tion, the method may include transmitting the merged medi-
cal and billing information as an electronic file from the
mobile computer at the emergency vehicle to at least one of
a medical facility and a billing service.

According to another embodiment of the invention, a
method for collecting information about a patient at a
vehicle, comprising is provided. The method may include
receiving at the vehicle a request regarding the patient. The
method may further include collecting medical and billing
information about the patient using a mobile computer at the
vehicle. Also, the method may include synchronizing the
collected medical and billing information from the mobile
computer to a vehicle computer. In addition, the method may
include transmitting the collected medical and billing infor-
mation as an electronic file from the vehicle computer to at
least one of a medical facility and a billing service over a
network.

According to yet another embodiment of the invention, a
method for collecting medical and billing information about
a patient at an emergency vehicle is provided. The method
may include receiving at the emergency vehicle a dispatch
order about the patient from the dispatch service. The
method may further include collecting medical information
about the patient using a mobile computer at the emergency
vehicle and collecting billing information about the patient
using the mobile computer at the emergency vehicle. More-
over, the method may include merging the collected medical
and billing information at the emergency vehicle. Further,
the method may include synchronizing the collected medical
and billing information from the mobile computer to a
vehicle computer. In addition, the method may include
transmitting the merged medical and billing information as
an electronic file from the vehicle computer to at least one
of a medical facility and a billing service.

According to still another embodiment of the invention, a
method for processing medical and billing information about
a patient at an emergency vehicle is provided. The method
may include collecting information about the patient at the
emergency vehicle, wherein the information includes medi-
cal and billing information. Additionally, the method may
include classifying a service provided to the patient in at
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least one medical category for the medical information. The
method may further include transmitting the medical infor-
mation as an electronic file to medical facility over a
network. Further, the method may include classifying a
service provided to the patient in at least one billing category
for the billing information. In addition the method may
include transmitting the billing information as an electronic
file to a bill processing center over a network.

According to another embodiment of the invention, a
method for processing medical information about a patient
from an emergency vehicle to a medical facility is provided.
The method may include collecting medical information
about the patient using a mobile computer at the emergency
vehicle. Also, the method may include classifying a service
provided to the patient in at least one medical category for
the medical information. Further, the method may include
synchronizing the collected medical information from the
mobile computer to a vehicle computer. In addition, the
method may include transmitting the medical information
from the vehicle computer as an electronic file to a medical
facility over a network.

According to yet another embodiment of the invention a
method for processing billing information about a patient at
an emergency vehicle is provided. The method may include
collecting billing information about the patient using a
mobile computer at the emergency vehicle. The method may
further include classifying a service provided to the patient
in at least one billing category for the billing information.
Further, it may include synchronizing the collected billing
information from the mobile computer to a vehicle com-
puter. In addition, the method may include transmitting the
billing information from the vehicle computer as an elec-
tronic file to a bill processing center over the network.

Both the foregoing general description and the following
detailed description are exemplary and are intended to
provide further illustration and explanation of the embodi-
ments of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate various
embodiments and aspects of the present invention. In the
drawings:

FIG. 1A illustrates an exemplary system environment,
consistent with methods and systems of the present inven-
tion;

FIG. 1B illustrates another exemplary system environ-
ment, consistent with methods and systems of the present
invention;

FIG. 1C is a schematic diagram illustrating transmission
of information from a vehicle to a hospital consistent with
methods and systems of the present invention;

FIG. 1D is a schematic diagram illustrating transmission
of information from a vehicle to a billing service consistent
with methods and systems of the present invention;

FIG. 1E is a schematic diagram illustrating an exemplary
computer aided dispatch center consistent with the methods
and systems of the present invention;

FIG. 1F is a schematic diagram illustrating exemplary
computing modules in a vehicle consistent with the methods
and systems of the present invention;

FIG. 2 is a schematic diagram illustrating an exemplary
mobile computer consistent with the methods and systems of
the present invention;
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FIG. 3 is a schematic diagram illustrating an exemplary
vehicle computer consistent with the methods and systems
of the present invention;

FIG. 4 is a schematic diagram illustrating an exemplary
electronic file corresponding to medical information for
transmission from a mobile computer to a medical facility
consistent with the methods and systems of the present
invention;

FIG. 5 is a schematic diagram illustrating an exemplary
hospital computer consistent with the methods and systems
of the present invention;

FIG. 6A is a schematic diagram illustrating an exemplary
bill processing center computer consistent with the methods
and systems of the present invention;

FIG. 6B is a schematic diagram illustrating an exemplary
billing system database consistent with the methods and
systems of the present invention;

FIG. 6C is a schematic diagram illustrating an exemplary
system environment for a client database consistent with
methods and systems of the present invention;

FIG. 6D is a schematic diagram illustrating an exemplary
system environment for a patient database consistent with
the methods and systems of the present invention;

FIG. 6E is a schematic diagram illustrating an exemplary
system environment for a billing database consistent with
the methods and systems of the present invention;

FIG. 6F is a schematic diagram illustrating an exemplary
system environment for a data warehouse database consis-
tent with the methods and systems of the present invention;

FIG. 7 is a schematic diagram illustrating exemplary
information stored in a patient database consistent with the
methods and systems of the present invention;

FIG. 8 is a schematic diagram illustrating exemplary
information stored in a billing database consistent with the
methods and systems of the present invention;

FIG. 9 is a flow diagram illustrating an exemplary method
for collecting medical and billing information about a
patient at an emergency vehicle consistent with the methods
and systems of the present invention;

FIG. 10 is a flow diagram illustrating an exemplary
method for collecting information about a patient at a
vehicle consistent with the methods and systems of the
present invention;

FIG. 11 is a flow diagram illustrating another exemplary
method for collecting information about a patient at a
vehicle consistent with the methods and systems of the
present invention;

FIG. 12 is a flow diagram illustrating an exemplary
method for collecting medical and billing information about
a patient at an emergency vehicle consistent with the meth-
ods and systems of the present invention;

FIG. 13 is a flow diagram illustrating an exemplary
method for processing medical and billing information about
a patient at an emergency vehicle consistent with the meth-
ods and systems of the present invention;

FIG. 14 is a flow diagram illustrating an exemplary
method for processing medical information about a patient
at an emergency vehicle consistent with the methods and
systems of the present invention; and

FIG. 15 is a flow diagram illustrating an exemplary
method for processing billing information about a patient at
an emergency vehicle consistent with the methods and
systems of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Methods and systems consistent with embodiments of the
present invention relate to collecting information at an
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emergency vehicle, including medical information and bill-
ing information. The systems and methods further relate to
processing the collected medical and billing information.

As shown in FIG. 1A, an exemplary system environment
100 may include a mobile computer in an emergency
vehicle, 102 and a mobile computer in an emergency vehi-
cle, 104 connected via a network 106 to a dispatch service
108, hospital(s) 110, and a billing service 112. Using net-
work 106, any of the mobile computers in any of the
emergency vehicles may communicate with the dispatch
service, any of the hospitals, and/or the billing service.
Examples of networks that may be used to exchange infor-
mation among the various components of FIG. 1 include
networks such as the Internet, telephony networks, private
networks, virtual private networks, local area networks,
metropolitan area networks, wide area networks, ad hoc
networks, state networks, frame-relay networks, or any other
mechanism for permitting communication between remote
sites, regardless of whether the connection is wired or
wireless. Thus, the present invention can be used in any
environment where information may be exchanged by any
means among the various components, including, for
example the mobile computers in the emergency vehicles
and the hospitals. Also, although FIG. 1 depicts only one
dispatch service and one billing service, there may be more
than one of each of these.

As shown in FIG. 1B, another exemplary system envi-
ronment 120 may include a mobile computer in an emer-
gency vehicle 122, and a mobile computer in another
emergency vehicle, 124 connected via a network 126 and a
redundant network 128 to a dispatch service 130, hospitals
132, and a billing service 134. Using network 126 any of the
mobile computers, in any of the emergency vehicles, may
communicate with the dispatch service, any of the hospitals,
and/or the billing service. Similarly, using the redundant
network 128, any of the emergency vehicles may commu-
nicate with the dispatch service, any of the hospitals, and/or
the billing service. The examples of networks that may be
used to exchange information may be any of the networks
noted above with respect to FIG. 1A. In a particular embodi-
ment consistent with the present invention, network 126
may be comprised of a Motorola RF network. In an exem-
plary embodiment, redundant network 128 may comprise a
wide area network.

Referring now to FIG. 1C, electronic transmission of
information from a vehicle to a hospital computer via a
network, as shown. Thus, for example, an electronic file 144
may be transmitted from a vehicle 138 to a hospital 148.
Hospital 148 may have a computer 150 connected to a
network interface 152, an IR port 154, and a printer 156. In
one embodiment, an electronic file 144 may be transmitted
from a vehicle communications computer 142 to computer
150 through network interface 152. In another embodiment,
an electronic file 146 may be transmitted from a mobile
computer 140 (located in vehicle 138) to computer 150 via
IR port 154. Although FIG. 1C shows only two ways of
transmitting an electronic file from a vehicle to a hospital,
other arrangements or other ways of transmitting a file from
a vehicle to hospital may also be used. For example, an
electronic file may be transmitted from vehicle communi-
cations computer 142 which may then transmit the elec-
tronic file to the hospital computer 150 through network
interface 152. In one embodiment, the electronic file (for
example electronic file 146) may be transmitted from the
vehicle to the hospital using Motorola’s RF network.

Referring now to FIG. 1D, electronic transmission of an
electronic file 162 from an emergency vehicle 158 to a
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billing service 160 is shown. As discussed above with
respect to FIG. 1C, the transmission of electronic file 162
may occur via an infrared IR port or through a network
interface.

Referring now to FIG. 1E, an exemplary computer-aided
dispatch center 164 is illustrated. Computer aided dispatch
center (CAD) 164 may include a computer 166, a radio
network controller (RNC) 174, a computer-aided dispatch
computer (CAD) 176, and a records management system
(RMS) 178. Computer 166 may further include a RAM 168,
a processor 170, and an input/output I/O unit 172. In one
embodiment, radio network controller 174 may interface
with a radio frequency RF network, for example the
Motorola RF network.

Referring now to FIG. 1F, an emergency vehicle 180 with
amobile computer 182 and a computer communications unit
184 is shown. In one embodiment, mobile computer 182
may be a palm computer. In one embodiment field computer
may be a Hammer Head HH3 which may be obtained from
Walkabout Computers, Inc. of Palm Beach, Fla. In one
embodiment computer communications unit 184 may com-
prise a computer to communicate with air mobile network
186, which may be implemented using Motorola’s MW250
with Custom Logic Design’s ZClient Software.

Referring now to FIG. 2, an exemplary mobile computer
(such as 102 of FIG. 1A) is shown. The exemplary mobile
computer 200 may comprise a CPU 202, a memory 204, a
display 206, a network interface 208, a secondary storage
210, and I/O devices 212. Memory 204 may further include
an information collection module 220 and an information
delivery module 222. Information collection module 220
and information delivery module 222, when executed by
CPU 202 (alone or in conjunction with other software not
shown for example, an operating system), may provide the
functionality associated with the mobile computer. Although
FIG. 2 shows secondary storage 210 and 1/O devices 212,
respectively connected to the CPU, a mobile computer may
not necessarily have these elements. Thus, for example,
memory 204 may be a flash memory or some other type of
memory that may serve as both memory for execution of
programs and secondary storage memory. In one embodi-
ment consistent with the present invention, mobile computer
200 may be a handheld computer such as a Compaq iPAQ,
apalm computer, or any other handheld device providing the
functionality associated with a hand-held computer.

Further, in one embodiment, information collection mod-
ule 220 may be implemented using SafetyPAD-pocket soft-
ware, which may be obtained from OPEN Incorporated of
St. Paul, Minn. Alternatively, it may be implemented using
SafetyPAD software (which may also be obtained from
OPEN Incorporated of St. Paul, Minn.). Additionally, in one
embodiment, information delivery module 222 may be
implemented using iDelivery application also available from
OPEN Incorporated of St. Paul, Minn.

FIG. 3 shows an exemplary vehicle computer 300 (such
as 142 of FIG. 1C). Vehicle computer 300 may comprise a
CPU 302, a memory 304, a display 306, a network interface
308, a secondary storage 310, and I/O devices 312. Memory
304 may further include a messaging module 320. Although
not shown, vehicle computer 300 may further include an
operating system and other software. In one embodiment,
vehicle computer 300 may be implemented using Motoro-
la’s MW250 computer with Custom Logic Design’s ZClient
Software, which may implement messaging module 320.
Also, as shown in FIG. 1F, mobile computer 200 (as shown
in FIG. 2) may communicate with the vehicle computer 300
(as shown in FIG. 3) via a network interface or an IR port
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respectively. Although not shown in FIGS. 2 and 3, each of
these computers may further have an infrared IR port to
communicate with each other. Further, other types of tech-
nology such as Bluetooth, IEEE 802.11, or any other com-
munication protocol or standard may be used to establish a
communication link between the mobile computer and
vehicle computer.

FIG. 4 shows an exemplary electronic file 400 corre-
sponding to medical information for transmission from a
mobile computer to a medical facility. As shown, electronic
file 400 may include information including patient name,
present history, past history, care events, and findings. Of
course, alternative or additional information may be
included.

FIG. 5 shows an exemplary computer located at a medical
facility. The exemplary medical facility computer 500 may
include a CPU 502, a memory 504, a display 506, a network
interface 508, a secondary storage 510 and 1/O devices 512.
Memory 504 may further include an information manage-
ment module 520. Further, although not shown, memory 504
may include other components or modules to enable the
CPU 502 to execute the functionality associated with the
medical facility computer 500. Secondary storage 510 may
further include a hospital database 530. Hospital database
530 may be a distributed database such that other compo-
nents of hospital database 530 may reside on other comput-
ers.

Further 6A depicts an exemplary bill processing computer
600. Bill processing center computer 600 may include a
CPU 602, a memory 604, a display 606, a network interface
608, a secondary storage 610, and I/O devices 612. Memory
604 may further include a bill processing module 620 and a
notification module 622. Bill processing module 620 and
notification module 622, when executed alone or in con-
junction with other software not shown by the CPU 602,
may provide the functionality associated with the bill pro-
cessing center computer. Secondary storage 610 may further
include a billing database 630. Billing database 630 may be
a centralized database or alternatively it may be a distributed
database.

FIG. 6B is a schematic diagram illustrating an exemplary
billing system 630, which may be located at the bill pro-
cessing center. Billing system 630 may include a database
server 642, a master database 644, a client database 646, a
patient database 648, and a billing database 650. Billing
system 630 may further include a data warchouse database
652. Data warehouse database 652 may act as a backup
database to the database 630. Each of these databases may
be located on the same computer or may be distributed.
Master database 644 may be used to maintain information
from all of the other databases together. Client database 646
may have tables and information related only to clients, for
example, purchasers of medical/emergency medical ser-
vices. Patient database 648 and billing database 650 are
discussed further with respect to FIGS. 7 and 8 respectively.

FIG. 6C is a schematic diagram illustrating an exemplary
system environment for a client database 654 (such as 646
of FIG. 6B). Client database 654 may be connected via a
network interface 656 to client 1 658, client 2 660, and client
n 662, permitting each of these clients to access data located
on the client database 653. By accessing the client database,
the clients may access client reports, for example.

FIG. 6D is a schematic diagram illustrating an exemplary
system environment for a patient database 664 (such as 648
of FIG. 6B). Patient database 664 may be connected via a
network interface 666 to a national billing system center
668, an EMS billing center 670, and other parties 672. It may
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also be connected either directly or via the other parties (as
shown in FIG. 6D) to payors, such as Medicare 674,
Medicaid 676, and insurance carriers 678.

FIG. 6E is a schematic diagram illustrating an exemplary
system environment for a billing database 680 (such as 650
of FIG. 6B). Billing database 680 may be connected via a
network interface 682 to an electronic billing module 684
and a paper billing module 686. Using electronic billing
module 684 bills may be generated automatically. Addition-
ally, a bill may be sent electronically to a patient, for
example. Alternatively, a paper bill may be generated (auto-
matically or manually) using paper billing module 686 and
may then be sent to the patient.

FIG. 6F is a schematic diagram illustrating an exemplary
system environment for a data warehouse database 688.
Data warehouse database 688 may be connected via a
network 690 to a client reports module 692, a government
reports 694 module, other reports module 696, and a paper
billing module 698.

FIG. 7 is a schematic diagram illustrating exemplary
information stored in a patient database (such as patient
database 664 of FIG. 6D). As shown, this information may
include medical and related information. Thus, for example,
it may include a patient id 710, a corresponding patient name
720, a present Hx (history) 730, a past Hx (730), findings
750, a patient address 760, and a type of insurance coverage
available to the patient 780. Present Hx 730 may relate to the
present condition(s) of a patient, such as abdominal pain,
dizziness, head trauma, and/or bleeding arm. Past Hx 730
may relate to past condition(s), including existing condi-
tions, allergies, and/or information regarding past hospital
stays. Findings 750 may relate to any observations related to
the patient’s condition, such as whether the patient was alert
or unconscious. Type of coverage 780 may relate to the type
of at least one coverage that the patient may have, including,
for example, coverage through private medical insurance,
Medicare, Medicaid, and/or self-pay. Although FIG. 7 shows
only one table with a limited number of columns and
corresponding rows, the patient database may contain sev-
eral such tables, which may have additional columns and
rows. For example, a column labeled “code” may include
information concerning a code into which a medical service
may be classified. Moreover, the patient database may be a
distributed database, a relational database, and/or any other
type of database capable of storing patient related informa-
tion.

FIG. 8 is a schematic diagram illustrating exemplary
information stored in a billing database (such as 680 of FIG.
6E). As shown, the exemplary information stored in the
billing database may include a patient id 810, a correspond-
ing patient name 820, a patient address 830, a service
rendered 840, a name of physician 850, a bill status 860, a
payment status 870, a type of coverage 880, and a code 890
(such as a billing code corresponding to a billing category).
Service rendered 840 may include any service(s) rendered
by paramedics, for example, at an emergency vehicle,
including transportation to a hospital. Bill status 860 may
relate to the processing status of a bill, such as whether the
bill has been sent or is being processed. Payment status 870
may include information regarding whether a bill has been
paid or not. Type of coverage 880 may include the same
information as the patient database discussed above. Code
892 may relate to, for example, a billing category. Although
FIG. 8 shows only a limited number of columns and
corresponding rows, the billing database may contain sev-
eral such tables, which may have additional columns and
rows. Moreover, the billing database may be a distributed
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database, a relational database, and/or any other type of
database capable of storing billing related information.

FIG. 9 is a flow diagram illustrating an exemplary method
for collecting medical and billing information about a
patient at an emergency vehicle. The exemplary method may
involve receiving a call at a dispatch service about the
patient (step 910). This call may be received, for example,
at a computer-aided dispatch center 164 (FIG. 1E).

The method may further include sending a dispatch order
from the dispatch service to the emergency vehicle based on
the call (step 920). The dispatch order may be sent via, for
example, the radio network controller 174 of FIG. 1E. Of
course, other communication means may also be used to
send the dispatch order from the dispatch service to the
emergency vehicle.

Next, the method may include receiving at the emergency
vehicle the dispatch order about the patient from the dis-
patch service (step 930). The dispatch order may be received
by vehicle computer 184 at emergency vehicle 180 of FIG.
1F, for example.

Further, the method may include collecting medical infor-
mation about the patient using mobile computer (for
example 186 of FIG. 1F) at the emergency vehicle (step
950). In one embodiment, the medical information about the
patient may be collected using mobile computer 200 (an
example of which is depicted in more detail in FIG. 2).
Further, an information collection module 220, alone or in
conjunction with other modules/software, may be used to
collect the medical information.

Moreover, the method may further include collecting
billing information about the patient using the mobile com-
puter at the emergency vehicle (step 950). In one embodi-
ment, the billing information about the patient may be
collected using the mobile computer depicted in FIG. 2.
Further, an information collection module 220, alone or in
conjunction with other modules/software, may be used to
collect the billing information. Of course, the functionality
associated with the information collection module may be
further distributed into sub-modules and/or combined with
other modules.

Next, the collected medical and billing information may
be merged at the emergency vehicle (step 970). In one
embodiment, information collection module 220 may be
used to merge the collected medical and billing information.

Further, the merged medical and billing information may
be transmitted as an electronic file from the emergency
vehicle to at least one of a medical facility and a billing
service (step 980). Alternatively, the merged medical and
billing information may be transmitted to a vehicle computer
(such as shown in FIGS. 1C and 3) (step 1010 of FIG. 10).
The vehicle computer may receive the merged medical and
billing information from the information delivery module of
the mobile computer through, for example, an infrared (IR)
port. As noted earlier, any other appropriate technology,
such as Bluetooth may also be used to receive the merged
medical and billing information. The vehicle computer may
then transmit the merged medical and billing information to
a medical facility over a network (step 1020 of FIG. 10). The
network used may be a Motorola RF network. Additionally
and/or alternatively, the vehicle computer may transmit the
merged medical and billing information to a medical facility
over a redundant network. The redundant network used may
be a wide-area network.

Referring further to FIG. 10, the medical information may
be output at a medical facility before the patient arrives for
treatment (step 1030). The medical facility, may include, for
example, a hospital. Further, the medical information may
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be received at the hospital on a computer system (step 1040).
An exemplary computer system at the hospital (for example,
as shown in FIG. 5 and FIG. 1C (148)) may include at least
one of a computer, a network interface, an IR port, and a
printer.

Although not shown in FIGS. 9 and 10, the exemplary
method may further include outputting the billing informa-
tion at a billing service for automatic billing. The automatic
billing may be at least for the dispatch order. Thus, for
example, this way a patient may be billed automatically for
any services rendered to the patient, including transportation
to a medical facility.

FIG. 11 is a flow diagram illustrating another exemplary
method for collecting information about a patient at a
vehicle. This method may include receiving at a vehicle a
request regarding a patient (step 1110). In one embodiment,
the request may be received from a dispatch center.

Next, the method may include collecting medical and
billing information about the patient using a mobile com-
puter at the vehicle (step 1120). In one embodiment, the
medical and billing information about the patient may be
collected using the mobile computer depicted in FIG. 2.
Further, an information collection module 220, alone or in
conjunction with other modules/software, may be used to
collect the medical and billing information. Of course, the
functionality associated with the information collection
module may be further distributed into sub-modules and/or
combined with other modules. Also, the mobile computer
may be a handheld computer, a palm computer, and/or a field
computer.

Next, the method may include synchronizing the collected
medical and billing information from the mobile computer
to a vehicle computer (step 1130). Synchronization may be
achieved using, for example, information collection module
220, alone or in conjunction with other modules/software.

Further, the method may include transmitting the col-
lected medical and billing information as an electronic file
from the vehicle computer to at least one of medical facility
and a billing service over a network (step 1140). In one
embodiment, the network may be a Motorola RF network.
Alternatively and/or additionally, the collected medical and
billing information may be transmitted as an electronic file
from the vehicle computer to at least one of medical facility
and a billing service over a redundant network, such as a
wide-area network. The medical information may be output
at a medical facility before the patient arrives for treatment.
The medical facility, may include, for example, a hospital.
Further, the medical information may be received at the
hospital on a computer system. An exemplary computer
system at the hospital (for example, as shown in FIG. 5 and
FIG. 1C (148)) may include at least one of a computer, a
network interface, an IR port, and a printer.

Although not shown in FIG. 11, the exemplary method
may further include outputting the billing information at the
billing service for automatic billing. The automatic billing
may be at least for the dispatch order.

FIG. 12 is a flow diagram illustrating an exemplary
method for collecting medical and billing information about
a patient at an emergency vehicle. As shown, the exemplary
method may include receiving at the emergency vehicle a
dispatch order about the patient from a dispatch service (step
1210). The dispatch order may be received via a vehicle
computer, which may have been sent from the radio network
controller of FIG. 1E. Indeed, any other communication
means may be used to receive the dispatch order.
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Next, the method may include collecting medical infor-
mation about the patient using a mobile computer at the
emergency vehicle (step 1220).

Further, the method may include collecting billing infor-
mation about the patient using the mobile computer at the
emergency vehicle (step 1230). In one embodiment, the
medical and billing information about the patient may be
collected using the mobile computer depicted in FIG. 2. The
mobile computer may be a handheld computer, a palm
computer, a field computer (such as a HH3). Further, an
information collection module 220, alone or in conjunction
with other modules/software, may be used to collect the
medical and billing information.

Next, the method may include merging the collected
medical and billing information at the emergency vehicle
(step 1240). Moreover, the method may include synchro-
nizing the collected medical and billing information from
the mobile computer to a vehicle computer (step 1250).

Next, the method may include transmitting the merged
medical and billing information as an electronic file from the
vehicle computer to at least one of a medical facility and a
billing service (step 1260). Although not shown in FIG. 12,
the exemplary method may further include additional steps
as discussed above with respect to FIGS. 10 and 11.

FIG. 13 is a flow diagram illustrating an exemplary
method for processing medical and billing information about
a patient at an emergency vehicle. The exemplary method
may include collecting information about the patient at the
emergency vehicle, wherein the information includes medi-
cal and billing information (step 1310). In one embodiment,
the medical and billing information about the patient may be
collected using the mobile computer depicted in FIG. 2. The
mobile computer may be a handheld computer, a palm
computer, a field computer (such as a HH3). Further, an
information collection module 220, alone or in conjunction
with other modules/software, may be used to collect the
medical and billing information.

Next, the method may include classifying a service pro-
vided to the patient in at least one medical category for the
medical information (step 1320). The medical information
may include at least one of a patient identification, a patient
name, a present history, a past history, findings, and a patient
address.

Moreover, the method may include transmitting the medi-
cal information as an electronic file to a medical facility
(which may be a hospital) over a network (step 1330).

Further, the method may include classifying a service
provided to the patient in at least one billing category for the
billing information (step 1340). The billing information may
include at least one of a patient identification, a patient
name, a patient address, and a billing code.

Next, the method may include transmitting the billing
information as an electronic file to a bill processing center
over a network (step 1350). Although not shown in FIG. 13,
the method may further include sending a first notice to the
patient to collect additional information concerning the
patient. Such additional information may include informa-
tion concerning the type of health coverage the patient has,
including, for example, Medicare, Medicaid, or health insur-
ance. Additionally, the patient may pay out of his/her pocket
for the healthcare expenses. The exemplary method may
further include sending a second notice to the patient based
on the response to the first notice.

Further, the exemplary method may include generating at
least one of a client report, a government report, and other
report based on the billing information. Such reports may be
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generated using data from any of the databases, such as the
patient database, the client database, and the billing database
(see, for example FIG. 6B).

Additionally, the method may further include obtaining
type of health coverage information for the patient at the
emergency vehicle and verifying health coverage informa-
tion for the patient at the emergency vehicle.

FIG. 14 is a flow diagram illustrating an exemplary
method for processing medical information about a patient
at an emergency vehicle. The exemplary method may
include collecting medical information about the patient
using a mobile computer at the emergency vehicle (step
1410). The medical information may include at least one of
a patient identification, a patient name, a present history, a
past history, a finding, and a patient address.

The method may further include classifying a service
provided to the patient in at least one medical category for
the medical information (step 1420). The method may also
include synchronizing the collected medical information
from the mobile computer to a vehicle computer (step 1430).
The medical information may then be transmitted from the
vehicle computer as an electronic file to a medical facility
over a network. Messaging module 320 (FIG. 3) may alone
or in conjunction with other software be used to transmit the
medical information to the medical facility.

FIG. 15 is flow diagram illustrating an exemplary method
for processing billing information about a patient at an
emergency vehicle. The method may include collecting
billing information about the patient using a mobile com-
puter at the emergency vehicle (step 1510). The medical
information may include at least one of a patient identifi-
cation, a patient name, a patient address, and a billing code.

The method may further include classifying a service
provided to the patient in at least one billing category for the
billing information (step 1420). The method may also
include synchronizing the collected billing information from
the mobile computer to a vehicle computer (step 1430). The
billing information may then be transmitted from the vehicle
computer as an electronic file to a bill processing center over
a network. Messaging module 320 (FIG. 3) may alone or in
conjunction with other software be used to transmit the
billing information to the bill processing center.

Further, the method for processing billing information
may include generating an automatic bill based on the
billing information at the bill processing center. The bill may
include at least one of a type of service rendered, a name of
physician, and a type of coverage. The bill may further
include at least one of a bill status and a payment status.

Other modifications and embodiments of the invention
will be apparent to those skilled in the art from consideration
of the specification and practice of the invention disclosed
herein. For example, although embodiments of the invention
have been described herein with reference to a vehicle, such
as an emergency vehicle, they apply to any environment
related to collection and transmission of information from a
remote location to a central location.

What is claimed is:
1. A method for collecting information about a patient,
comprising:

receiving, via a vehicle computer aboard an emergency
vehicle located in a coverage area of a network, a
request regarding the patient, wherein the request
includes a dispatch order, and the vehicle computer
includes a GPS and online mapping module for dis-
playing a position of the emergency vehicle relative to
an emergency scene;
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collecting, via a mobile computer at the emergency
vehicle, medical and billing information about the
patient;
synchronizing, via the vehicle computer aboard the emer-
gency vehicle, the collected medical and billing infor-
mation with the received request regarding the patient
to generate a synchronized medical and billing report;

after the emergency vehicle travels outside of the cover-
age area of the network, determining, by the vehicle
computer aboard the emergency vehicle, whether the
emergency vehicle has re-entered the coverage area of
the network;
in response to determining that the emergency vehicle has
entered the coverage area of the network, automatically
transmitting, from the vehicle computer to a computing
device at a medical facility and a computing device at
a bill processing center over the network, the synchro-
nized medical and billing report, wherein the synchro-
nized medical and billing report includes data for the
dispatch order, patient name, patient address, present
condition, past history, care events, and findings;

outputting, via an output device at the medical facility, at
least a portion of the medical and billing report before
the patient arrives for treatment;

entering, by the computer in the bill processing center, the

data contained in the synchronized medical and billing
report into a billing database;

identifying, by the computer in the bill processing center,

at least one billable item of a service or medication used
on the patient based on the data contained in the
synchronized medical and billing report;

determining whether the billing database contains suffi-

cient information for generating a bill for the at least
one billable item;

based on a determination that the billing database does not

contain sufficient information for generating the bill,
sending, from the bill processing center, a first notice to
the patient to collect additional medical and billing
information about the patient, including a type of health
coverage the patient has, the additional medical and
billing information being not previously contained in
the billing database;

verifying, at the bill processing center, health coverage

information for the patient received via the mobile
computer aboard the emergency vehicle;
sending, from the bill processing center, a second notice
to the patient based on the response to the first notice;

preparing, at the bill processing center, a bill for the
patient, wherein the bill includes a fee related to the
dispatch order; and

sending, from the bill processing center, the bill to the

patient at the patient address.

2. The method of claim 1, wherein the medical facility is
a hospital.

3. The method of claim 2, further comprising:

receiving the synchronized medical and billing report at

the hospital on a computer system.

4. The method of claim 3, wherein the computer system
includes at least one of a computer, a network interface, an
infrared port, and a printer.

5. The method of claim 1, wherein the synchronized
medical and billing report is transmitted from the vehicle
computer to the medical facility and the bill processing
center over a redundant network.

6. The method of claim 5, wherein the redundant network
is a wide-area network.
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7. The method of claim 1, further comprising:

outputting the billing information at the bill processing
center for automatic billing.

8. The method of claim 7, wherein the automatic billing

is at least for the request regarding the patient.

9. The method of claim 1, wherein the mobile computer

is a handheld computer.

10. The method of claim 1, wherein the mobile computer

is a palm computer.

11. The method of claim 1, wherein the mobile computer

is a field computer.

12. The method of claim 1, wherein the network is a

Motorola radio frequency network.

13. A system for collecting information about a patient,

comprising:

a messaging hardware module configured to receive, via
a vehicle computer aboard an emergency vehicle
located in a coverage area of a network, a request
regarding the patient, wherein the request includes a
dispatch order;

a GPS and online mapping module for displaying a
position of the emergency vehicle relative to an emer-
gency scene;

an information collection hardware module configured to
collect medical and billing information about the
patient using a mobile computer at the emergency
vehicle;

an information delivery hardware module of the vehicle
computer aboard the emergency vehicle, wherein the
information delivery hardware module is configured to
synchronize the collected medical and billing informa-
tion with the received request regarding the patient to
generate a synchronized medical and billing report;

wherein the messaging hardware module is further con-
figured to, after the emergency vehicle travels outside
of the coverage area of the network, determine whether
the emergency vehicle has re-entered the coverage area
of the network and, in response to determining that the
emergency vehicle has entered the coverage area of the
network, automatically transmit over the network the
synchronized medical and billing report from the
vehicle computer to a computing device at a medical
facility and a computing device at a bill processing
center, wherein the synchronized medical and billing
report includes data for the dispatch order, patient
name, patient address, present condition, past history,
care events, and findings;

an information management hardware module configured
to output, via an output device, at least a portion of the
medical and billing report at the medical facility before
the patient arrives for treatment, enter the data con-
tained in the synchronized medical and billing report
into a billing database, and identify at least one billable
item of a service or medication used on the patient
based on the data contained in the synchronized medi-
cal and billing report;

a notification module, at the bill processing center, con-
figured to determine whether the billing database con-
tains sufficient information for generating a bill for the
at least one billable item, and based on a determination
that the billing database does not contain sufficient
information for generating the bill, send a first notice to
the patient to collect additional medical and billing
information about the patient, including a type of health
coverage the patient has, verify health coverage infor-
mation for the patient received via the vehicle computer
aboard the emergency vehicle, and send a second notice
to the patient based on the response to the first notice,
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the additional medical and billing information being
not previously contained in the billing database;

a billing hardware module of the computing device at the
bill processing center configured to prepare a bill for
the patient, wherein the bill includes a fee related to the
dispatch order; and

a sending hardware module of the computing device at the
bill processing center configured to send the bill to the
patient at the patient address.

14. The system of claim 13, wherein the medical facility

is a hospital.

15. The system of claim 14, further comprising:

an information management hardware module for receiv-
ing the medical information at the hospital on a com-
puter system.

16. The system of claim 15, wherein the computer system
includes at least one of a computer, a network interface, an
infrared port, and a printer.

17. The system of claim 13, wherein the synchronized
medical and billing report is transmitted from the vehicle
computer to the medical facility and the bill processing
center over a redundant network.

18. The system of claim 17, wherein the redundant
network is a wide-area network.

19. The system of claim 13, further comprising:

a bill processing hardware module for outputting the
billing information at a billing service for automatic
billing.

20. The system of claim 19, wherein the automatic billing

is at least for the request regarding the patient.

21. The system of claim 13, wherein the mobile computer
is a handheld computer.

22. The system of claim 13, wherein the mobile computer
is a palm computer.

23. The system of claim 13, wherein the mobile computer
is a field computer.

24. The system of claim 13, wherein the network is a
Motorola radio frequency network.

25. A non-transitory computer-readable medium contain-
ing instructions for a method for collecting information
about a patient, the method comprising:

receiving, via a vehicle computer aboard an emergency
vehicle located in a coverage area of a network, a
request regarding the patient, wherein the request
includes a dispatch order, and the vehicle computer
includes a GPS and online mapping module for dis-
playing a position of the emergency vehicle relative to
an emergency scene;

collecting, using a mobile computer at the emergency
vehicle, medical and billing information about the
patient;

synchronizing, via the vehicle computer aboard the emer-
gency vehicle, the collected medical and billing infor-
mation with the received request regarding the patient
to generate a synchronized medical and billing report;

after the emergency vehicle travels outside of the cover-
age area of the network, determining, by the vehicle
computer aboard the emergency vehicle, whether the
emergency vehicle has re-entered the coverage area of
the network;

in response to determining that the emergency vehicle has
entered the coverage area of the network, automatically
transmitting, from the vehicle computer to a computing
device at a medical facility and a computing device at
a bill processing center over the network, the synchro-
nized medical and billing report, wherein the synchro-
nized medical and billing report includes data for the
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dispatch order, patient name, patient address, present
condition, past history, care events, and findings;

outputting, via an output device at the medical facility, at
least a portion of the medical and billing report before
the patient arrives for treatment;

entering, by the computer in the bill processing center, the
data contained in the synchronized medical and billing
report into a billing database;

identifying, by the computer in the bill processing center,
at least one billable item of a service or medication used
on the patient based on the data contained in the
synchronized medical and billing report;

determining whether the billing database contains suffi-
cient information for generating a bill for the at least
one billable item;

based on a determination that the billing database does not
contain sufficient information for generating the bill,
sending, from the bill processing center, a first notice to
the patient to collect additional medical and billing
information about the patient, including a type of health
coverage the patient has, the additional medical and
billing information being not previously contained in
the billing database;

verifying, at the bill processing center, health coverage
information for the patient received via the mobile
computer aboard the emergency vehicle;

sending, from the bill processing center, a second notice
to the patient based on the response to the first notice;

preparing, at the bill processing center, a bill for the
patient, wherein the bill includes a fee related to the
dispatch order; and

sending, from the bill processing center, the bill to the
patient at the patient address.

26. A method for processing medical and billing infor-

mation about a patient, comprising:

collecting, via a mobile computer at an emergency vehicle
located in a coverage area of a network, information
about the patient, wherein the information includes
medical and billing information;

classifying, via the mobile computer, a service provided to
the patient in at least one medical category for the
medical information;

transmitting, from the mobile computer, the medical
information to a vehicle computer aboard the emer-
gency vehicle, and the vehicle computer includes a
GPS and online mapping module for displaying a
position of the emergency vehicle relative to an emer-
gency scene;

synchronizing, at the vehicle computer, the collected
information about the patient with a dispatch request
regarding the patient to generate a synchronized medi-
cal and billing report, wherein the synchronized medi-
cal and billing report includes data for a dispatch order,
patient name, patient address, present condition, past
history, care events, and findings;

classifying, via the mobile computer, a service provided to
the patient in at least one billing category for the billing
information;

transmitting, from the mobile computer, the billing infor-
mation to the vehicle computer;

after the emergency vehicle travels outside of the cover-
age area of the network, determining, by the vehicle
computer, whether the emergency vehicle has re-en-
tered the coverage area of the network;

in response to determining that the emergency vehicle has
entered the coverage area of the network, automatically
transmitting, from the vehicle computer to a computing
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device at a medical facility, the medical information as
a first electronic file, wherein the first electronic file
includes fields for patient name, present condition, past
history, care events, and findings;

transmitting, from the vehicle computer to a bill process-
ing center, the billing information as a second elec-
tronic file, wherein the second electronic file includes a
field for the dispatch order;

outputting, via an output device at the medical facility, at
least a portion of the medical information before the
patient arrives for treatment;

entering, by the computer in the bill processing center, the
data contained in the synchronized medical and billing
report into a billing database;

identifying, by the computer in the bill processing center,
at least one billable item of a service or medication used
on the patient based on the data contained in the
synchronized medical and billing report;

determining whether the billing database contains suffi-
cient information for generating a bill for the at least
one billable item;

based on a determination that the billing database does not
contain sufficient information for generating the bill,
sending, from the bill processing center, a first notice to
the patient to collect additional medical and billing
information about the patient, including a type of health
coverage the patient has;

verifying, at the bill processing center, health coverage
information for the patient received via the mobile
computer aboard the emergency vehicle;

sending, from the bill processing center, a second notice
to the patient based on the response to the first notice;

preparing, at the bill processing center, a bill for the
patient, wherein the bill includes a fee related to the
dispatch order; and

sending, from the bill processing center, the bill to the
patient at the patient address.

27. The method of claim 26, wherein the additional
information concerning the type of health coverage the
patient includes Medicare, Medicaid, or health insurance.

28. The method of claim 26, further comprising:

generating at least one of a client report, government
report, and other report based on the billing informa-
tion.

29. A system for processing medical and billing informa-

tion about a patient, comprising:

an information collection hardware module, wherein the
information collection hardware module is configured
to collect information about the patient using a mobile
computer at an emergency vehicle located in a cover-
age area of a network, wherein the information includes
medical and billing information, for classifying a ser-
vice provided to the patient in at least one medical
category for the medical information, and for classify-
ing a service provided to the patient in at least one
billing category for the billing information;

a synchronization hardware module configured to syn-
chronize the collected information about the patient
with a dispatch request regarding the patient to generate
a synchronized medical and billing report, wherein the
synchronized medical and billing report includes fields
for the dispatch order, patient name, patient address,
present condition, past history, care events, and find-
ings;

an information transfer hardware module, wherein the
information transfer module is configured to transmit
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the medical and billing information from the mobile
computer to a vehicle computer aboard the emergency
vehicle;

a GPS and online mapping module for displaying a
position of the emergency vehicle relative to an emer-
gency scene;

an information delivery hardware module, wherein the
information delivery module is configured to, after the
emergency vehicle travels outside of the coverage area
of the network, determine whether the emergency
vehicle has re-entered the coverage area of the network
and, in response to determining that the emergency
vehicle has entered the coverage area of the network,
automatically transmit the medical information as a
first electronic file from the vehicle computer to a
computing device at a medical facility, and automati-
cally transmit the billing information as a second
electronic file from the vehicle computer to a bill
processing center, wherein the first electronic file
includes data for patient name, present condition, past
history, care events, and findings, and wherein the
second electronic file includes a field for the dispatch
order;

an information management hardware module at the
medical facility, wherein the information management
module is configured to output at least a portion of the
medical information via an output device at the medical
facility before the patient arrives for treatment, enter
the data contained in the synchronized medical and
billing report into a billing database, and identify at
least one billable item of a service or medication used
on the patient based on the data contained in the
synchronized medical and billing report;

a notification hardware module, at the bill processing
center, configured to determine whether the billing
database contains sufficient information for generating
a bill for the at least one billable item, and based on a
determination that the billing database does not contain
sufficient information for generating the bill, send a first
notice to the patient to collect additional medical and
billing information about the patient, including a type
of health coverage the patient has, verify health cov-
erage information for the patient received via the
vehicle computer aboard the emergency vehicle, and
send a second notice to the patient based on the
response to the first notice;

a billing hardware module configured to prepare, at the
bill processing center, a bill for the patient, wherein the
bill includes a fee related to the dispatch order; and

a sending hardware module configured to send, from the
bill processing center, the bill to the patient at the
patient address.

30. The system of claim 29, wherein the additional
information concerning the type of health coverage the
patient has includes Medicare, Medicaid, or health insur-
ance.

31. The system of claim 29, further comprising:

a bill processing hardware module configured to generate
at least one of a client report, government report, and
other report based on the billing information.

32. A non-transitory computer-readable medium contain-
ing instructions for a method for processing medical and
billing information about a patient, the method comprising:

collecting, using a mobile computer at an emergency
vehicle located in a coverage area of a network, infor-
mation about the patient, wherein the information
includes medical and billing information;
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classifying a service provided to the patient in at least one
medical category for the medical information;

transmitting, to a vehicle computer aboard the emergency
vehicle, the medical information, and the vehicle com-
puter includes a GPS and online mapping module for
displaying a position of the emergency vehicle relative
to an emergency scene;

synchronizing, at the vehicle computer, the collected
information about the patient with a dispatch request
regarding the patient to generate a synchronized medi-
cal and billing report, wherein the synchronized medi-
cal and billing report includes data for a dispatch order,
patient name, patient address, present condition, past
history, care events, and findings;

classifying a service provided to the patient in at least one
billing category for the billing information;

transmitting, to the vehicle computer, the billing infor-
mation;

after the emergency vehicle travels outside of the cover-
age area of the network, determining, by the vehicle
computer, whether the emergency vehicle has re-en-
tered the coverage area of the network;

in response to determining that the emergency vehicle has
entered the coverage area of the network, automatically
transmitting, from the vehicle computer to a computing
device at a medical facility, the medical information as
a first electronic file, wherein the first electronic file
includes fields for patient name, present condition, and
past history;

transmitting, from the vehicle computer to a bill process-
ing center, the billing information as a second elec-
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tronic file, wherein the second electronic file includes a
field for the dispatch order;

outputting, via an output device at the medical facility, at
least a portion of the medical information before the
patient arrives for treatment;

entering, by the computer in the bill processing center, the
data contained in the synchronized medical and billing
report into a billing database;

identifying, by the computer in the bill processing center,
at least one billable item of a service or medication used
on the patient based on the data contained in the
synchronized medical and billing report;

determining whether the billing database contains suffi-
cient information for generating a bill for the at least
one billable item;

based on a determination that the billing database does not
contain sufficient information for generating the bill,
sending, from the bill processing center, a first notice to
the patient to collect additional medical and billing
information about the patient, including a type of health
coverage the patient has;

verifying, at the bill processing center, health coverage
information for the patient received via the mobile
computer aboard the emergency vehicle;

sending, from the bill processing center, a second notice
to the patient based on the response to the first notice;

preparing, at the bill processing center, a bill for the
patient, wherein the bill includes a fee related to the
dispatch order; and

sending the bill to the patient at the patient address.
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